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PREFACE

The increased use of alternative and renewable fuels supports California’s commitment to curb
greenhouse gas emissions, reduce petroleum use, improve air quality, and stimulate the
sustainable production and use of biofuels within California. Alternative and renewable
transportation fuels include electricity, natural gas, biomethane, propane, hydrogen, gasoline
substitute fuels, and diesel substitute fuels. State investment is needed to fill the gap and fund
the differential cost of these emerging fuels and vehicle technologies.

Assembly Bill 118 (Nunez, Chapter 750, Statutes of 2007) created the Alternative and Renewable
Fuel and Vehicle Technology Program. This statute, amended by Assembly Bill 109 (Nufiez,
Chapter 313, Statutes of 2008), authorizes the California Energy Commission to “develop and
deploy innovative technologies that transform California’s fuel and vehicle types to help attain
the state’s climate change policies.” The Energy Commission has an annual program budget of
approximately $100 million.

The statute also directs the Energy Commission to create an advisory committee to help

develop and adopt an investment plan. The statute calls for the investment plan to describe how
funding will complement existing public and private investments, including existing state and
federal programs. The Energy Commission will use the investment plan as a guide for
awarding funds. The statute calls for the investment plan to be updated annually.
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ABSTRACT

The investment plan for the Alternative and Renewable Fuel and Vehicle Technology Program
serves as the guidance document for the allocation of program funding and is prepared
annually based on input and advice of the Assembly Bill 118 Advisory Committee. This third
investment plan, the 2010-2011 Investment Plan for the Alternative and Renewable Fuel and Vehicle
Technology Program, covers the third year of the program and reflects laws, executive orders,
and policies to reduce petroleum use, greenhouse gas emissions, and criteria emissions, increase
alternative fuel use, and spur the development of bioenergy sources in California. It details how
the California Energy Commission, with input from stakeholders and the Advisory Committee,
determined the program’s goal-driven priorities coupled with project opportunities for funding.
These priorities are consistent with the program’s goal “to develop and deploy innovative
technologies that transform California’s fuel and vehicle types to help attain the state’s climate
change policies.”

The 2011-2012 Investment Plan provides proposed funding recommendations based on
alternative and renewable fuel and vehicle technology analyses and identified opportunities.
The appendices provide supporting analyses and important references for the development of
this plan to help transform California’s transportation sector to a low-carbon, cleaner, non-
petroleum, and more efficient energy future.

Keywords: California Energy Commission, Alternative and Renewable Fuel and Vehicle
Technology Program, alternative transportation fuels, investment plan, electric drive, hydrogen,
biodiesel, renewable diesel, diesel substitutes, renewable gasoline substitutes, ethanol, natural
gas, propane, innovative technologies, advanced fuels, workforce training, vehicle efficiency,
sustainability, fueling stations, fuel production, fuel storage and blending, biofuels, biomethane
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EXECUTIVE SUMMARY

Transportation fuels is one of the top three energy use sectors in the United States, accounting
for two-thirds of the 20 million barrels of crude oil consumed daily. Of that, approximately half
is imported from foreign sources. In California, the transportation sector represents roughly half
of all energy consumed and, like the United States, is more than 90 percent dependent on
petroleum. Despite the current recession, Californians still consume more than 50 million
combined gallons of gasoline and diesel each day.

This dependence on petroleum-derived fuels poses a number of significant challenges for the
California. As a result of this dependence, California’s transportation sector contributes about
40 percent of the state’s greenhouse gas emissions, the largest amount from any sector.
Forecasts of an increase in fuel prices from 35 to 50 percent by 2015 suggest a considerable drag
on California’s economic recovery. Finally, given our nation’s dependence on foreign sources of
crude oil, petroleum dependence entails national security risks as well.

California has and will continue to dramatically affect the direction of the nation’s
transportation sector as it leads with landmark state regulations and incentives to decrease
petroleum use and greenhouse gas emissions. The State Alternative Fuels Plan of 2007 (Assembly
Bill 1007, Pavley, Chapter 371, Statutes of 2005), jointly developed and adopted by the Energy
Commission and Air Resources Board, presented strategies to increase of alternative and non-
petroleum fuel use for transportation. The State Alternative Fuels Plan set goals to reduce
petroleum dependence by 15 percent and increase alternative fuels use by 20 percent, by 2020.
The alternative fuels proposed in the plan could achieve these goals and reduce greenhouse
gases by 15 percent to 20 percent in the near term. Other important California regulations
include the Global Warming Solutions Act of 2006 (Assembly Bill 32, Nufiez, Chapter 488,
Statutes of 2006), “Zero Emission Vehicle” regulations, the Low Carbon Fuel Standard, the
Bioenergy Action Plan, the Renewables Portfolio Standard and the San Pedro Bay Ports Clean Air
Action Plan.

The Alternative and Renewable Fuel and Vehicle Technology Program (Program), created by
Assembly Bill 118 (Nunez, Chapter 750, Statutes of 2007), has a crucial role in attaining the
state’s climate change policies. Through 2014, the Energy Commission will provide incentives
up to $100 million annually through the program to leverage public and private investment to
develop and deploy clean, efficient, and low-carbon alternative fuels and technologies. The
program also provides a foundation for the sustainable development and use of transportation
energy and an economic stimulus to create California jobs and businesses by encouraging the
invention and production of the technologies and services necessary for the future
transportation system. Assembly Bill 118 also provides up to $50 million per year for the Air
Quality Improvement Program, administered by the Air Resources Board, which complements
the Energy Commission’s investment plan in providing alternative fuel vehicle incentives.

The Energy Commission is required to prepare an annual investment plan determining the
program funding priorities and opportunities and describing how program funding will be
used to support other public and private investments. The Energy Commission adopted the
first investment plan combining funds from fiscal years 2008-2009 and 2009-2010 at the April 22,
2009, Business Meeting. The second investment plan, for fiscal year 2010-2011, was adopted at
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the August 11, 2010, Business Meeting. This staff draft 2011-2012 Investment Plan for the
Alternative and Renewable Fuel and Vehicle Technology Program is the proposed funding guide for
fiscal year 2011-2012.

To ensure a more comprehensive approach to the investment plan, the Energy Commission has
also taken steps to restructure the analysis and organization of the plan. More emphasis is given
to the “upstream” fuel issues, such as feedstocks and fuel conversion processes. This is
especially reflected in the biofuels section, which includes a detailed analysis of some of the
more developed and promising feedstocks. A similarly detailed analysis of biofuel conversion
processes is also under development. This approach allows the Energy Commission to
encourage advanced pathways for biofuels (and other fuel types) that rely on lower carbon
feedstocks and more efficient conversion processes.

The Energy Commission has also reshaped the investment plan’s approach to medium- and
heavy-duty vehicles. Previously, these vehicles were discussed in each fuel section. For this
year’s investment plan, a separate medium- and heavy-duty section has been developed, which
allows for a more detailed analysis of the opportunities and barriers for incorporating
alternative fuels and advanced technologies into medium- and heavy-duty vehicles.

2011-2012 Investment Plan Funding Priorities

The Energy Commission will continue to provide funding to accelerate developing and
deploying clean, efficient low-carbon technologies that will reduce greenhouse gas emissions
and petroleum dependence, and increase alternative and renewable fuel use and in-state
biofuels production. Achieving these policy objectives requires a portfolio of fuels and vehicle
technologies including developing electric drive and fuel cell vehicles, producing low-carbon
biofuels, increasing vehicle efficiency, and continuing deployment of natural gas and propane
vehicles.

Funding priorities were evaluated based on an identified portfolio of fuels and technologies,
and reflects a broad set of short-, medium- and long-term opportunities. To ensure the
maximum value for the state’s funding, the plan evaluates existing public and private funding
that is already developing and deploying alternative and renewable fuel and vehicle technology
and assesses where gaps exist and funding is required. Funding required for workforce
training, sustainability studies, standards and certification, public education and outreach, and
analytical support was also considered.

This investment plan recognizes the necessity to leverage existing federal, state, and local
funding as well as stakeholder investments. Auto manufacturers, utilities, other stakeholders,
and federal and local governments are investing in alternative fuel and advanced vehicle
technologies. The Energy Commission intends to leverage these investments to accelerate the
introduction and use of these fuels and technologies.

To help develop the 2010-2011 Investment Plan, the Energy Commission has used an array of
partnerships and agreements. The 2010-2011 Investment Plan also considers:
e Program funds that have been awarded to date.

e American Recovery and Reinvestment Act of 2009 funds awarded to successful California
project applicants.



e The effects of existing and anticipated regulations, including the Low-Carbon Fuel
Standard, the Bioenergy Action Plan, the Zero Emission Vehicle regulation modifications, the
Clean Fuels Outlets regulations, the Renewable Fuel Standard, the National Greenhouse
Gas and Corporate Average Fuel Economy Standards for Vehicles, the Renewable Portfolio
Standard, and the Clean Air Action Plan.

Program Status

The third investment plan has also benefited from the Energy Commission’s recent experience
in reviewing and funding projects. This process has provided useful technical and market
information that impacts the investment plan and guidance for future solicitations and
agreements. The program funding is heavily oversubscribed, receiving more than 300 project
proposals totaling more than $1.2 billion based on the first investment plan alone. Greenhouse
gas and petroleum use reductions are substantial, and the leveraged amount of public,
stakeholder, and venture capital is unprecedented.

Under the first investment plan, the Energy Commission sought to help California entities
successfully compete for funding under the federal American Recovery and Reinvestment Act.
As a result, the Energy Commission has committed $36.5 million to California projects that have
been awarded approximately $105.3 million in additional American Recovery and
Reinvestment Act funds and also include $113.3 million in private funds. These funds are used
to:

e Install 2,860 new electric vehicle charging sites.

e Demonstrate and deploy more than 700 medium- and heavy-duty natural gas and
hybrid-electric trucks.

e Develop high energy density lithium-ion batteries.
e Provide public outreach to promote the deployment of heavy-duty natural gas vehicles.
e Establish 75 new E85 fueling stations.
The Energy Commission also issued a number of agreements (totaling $20.6 million) for:
e Certifying hydrogen dispensing equipment for retail hydrogen fueling stations and
establishment of specifications for hydrogen and biodiesel fuels: $4 million
e Establishing statewide workforce training and development programs: $15 million.
e Convert state-owned hybrid-electric vehicles to plug-in hybrid-electric vehicles: $600,000
e Technical assistance in administering the Alternative and Renewable Fuel and Vehicle
Technology Program: $1 million
With a significant amount of funding from fiscal years 2008-2009 and 2009-2010 remaining, the
Energy Commission issued a series of additional solicitations. The Energy Commission
evaluated, scored and provided an initial proposed award for each of these solicitations (Table
ES-1). Several solicitations allowed the Energy Commission the ability to increase the amount
available to a new specified maximum funding level, referred to as “headroom.” Due to the

large number of competitive proposals with passing scores, the Energy Commission provided
headroom funding from the same categories identified in the 2010-11 investment plan.



Table ES-1: Non-ARRA Solicitations and Awards

Initial Awards | Headroom Total
Fuel Funded Activit (FY 08-09, Awards Award Total
Category y 09-10) (FY 10-11) $ Number of
($ Millions) ($ Millions) Millions) Projects
Charging Infrastructure $3.2 $2.4 $5.6 7
Medium- and Heavy-Duty
Electric | Advance Vehicle $10.0 $2.0 $12.0 8
Drive Demonstrations
Manufacturing Facilities
and Equipment $19.0 $5.9 $24.9 11
Natural Fueling Infrastructure $5.7 - $5.7 10
Gas
Biomethane Production $35.1 $0.2 $35.3 10
Diesel Substitutes
Production $2.8 $1.5 $4.3 6
Advanced Ethanol and
Gasoline Substitutes $3.5 - $3.5 2
_ Production
Biofuels [ california Ethanol
Producers Incentive $6.0 - $6.0 TBD
Program
E-85 Fueling Stations $1.0 - $1.0 1
Upstream Biodiesel
Infrastructure $3.9 ) $3.9 3
Hydrogen | Fueling Stations $15.7 - $15.7 3
Total $105.9 $12.0 $117.9 61

Source: California Energy Commission

The remaining funding from the first investment plan (approximately $13 million) will go

toward upcoming agreements for hydrogen fueling infrastructure for transit, technical analysis,

and gaseous fuel vehicle deployment projects (in combination with funding from the second

investment plan.)

The second investment plan had $108 million for project and activity funding, based on
estimated vehicle registrations, vessel registrations, identification plates and smog abatement

fees. However, Californians registered fewer vehicles in 2009 than was originally estimated; as a
result, only $86.4 million was available for fiscal year 2010-11. An additional $1.73 million was
allocated for project monitoring, verification, and evaluation, leaving $84.67 million for projects.
Of this amount, $12 million has been dedicated for headroom awards. Using the remaining
funding (and a portion of the remaining funding from the first investment plan), four new
solicitations will be issued by July 2011. These solicitations include:

e Regional readiness planning for plug-in electric vehicles: $1 million.

e Medium- and heavy-duty vehicle demonstration of near-commercial advanced and
alternative fuel technologies: $15 million.

e Propane and natural gas vehicles: $14.5 million.

e Outreach and marketing: $1.5 million.



Additional solicitations and agreements for fiscal year 2010-11 funding will include:
¢ Gasoline substitutes infrastructure and fuel production: $9.6 million.
e Diesel substitutes bulk terminal storage/blending and fuel production: $7.1 million.
¢ Biomethane production and quality testing, and natural gas infrastructure: $6.9 million.
e Hydrogen infrastructure: $10.2 million.
e Other solicitations and agreements, as outlined in the second investment plan.

2011-2012 Investment Plan Allocations

The allocations in the investment plan are based on possible alternative and renewable fuel
increases and advanced vehicle technology deployment, petroleum displacement, potential
greenhouse gas reductions, the level of current public and private funding, and input from
stakeholders. These allocations provide funding for demonstration and deployment
opportunities in the short-, mid- and long-term to meet program goals (Table ES-2). For
example, funding is being provided immediately to establish electric drive infrastructure for
electric vehicles being deployed in 2011 to 2013 —the near term. Funding for improved biofuel
production methods will provide alternative vehicle fuels for the mid-term, and funding for
hydrogen infrastructure will help to meet petroleum and greenhouse gas reduction goals for the
long term as commercial fuel cell vehicles are introduced in 2015. To further support
commercializing alternative fuels and vehicle technologies, the investment plan also provides
funding for market and program development activities.



Table ES-2: Funding Allocation Summary for FY 2011-2012

. - Funding Allocation
Project/Activity for FY (2011-2012)
Plug-In Charging Infrastructure $8 Million
Electric —
Vehicles Subtotal $8 Million
Fueling Infrastructure $3 Million
Hydrogen T
Subtotal $3 Million
Fueling Infrastructure $8 Million
Natural Gas —
Subtotal $8 Million
Light-Duty Vehicle Incentives $1 Million
Propane Fueling Infrastructure $.5 Million
Subtotal $1.5 Million
E85 retail $5 Million
Ethanol Advanced Cellulosic Ethanol Production Plants $7.5 Million
Subtotal $12.5 Million
_ Bulk terminal rack and fleet infrastructure $4 Million
D|e§el Advanced Diesel Substitute Production Plants $7.5 Million
Substitutes
Subtotal $11.5 Million
) Pre-Landfill Biomethane Production $8 Million
Biomethane —
Subtotal $8 Million
Deployment Incentives for Natural Gas Vehicles $12 Million
Medium- and | Deployment Incentives for Propane Vehicles $3 Million
Heavy-Duty Develop and Demonstrate Advanced Technology $7 Million
Vehicles Medium- and Heavy-Duty Vehicles
Subtotal $22 Million
, Manufacturing Facilities and Equipment $10 Million
Manufacturing —
Subtotal $10 Million
Workforce Workforce Development and Training Agreements $5.5 Million
and Training
Subtotal $5.5 Million
Sustainability Studies $2.5 Million
M;r(l:et and | Technical Assistance and Analysis $4.5 Million
rogram
Develgpment Measurement, Verification and Evaluation $3 Million
Subtotal $10 Million
Grand Total $100 Million

Source: California Energy Commission

Plug-In Electric Vehicles ($8 Million)

Sales of in-state plug-in electric vehicles are expected to rapidly increase over the next 2-3 years,
as major automakers begin offering fully electric and plug-in hybrid electric vehicles. The
Energy Commission and Air Resources Board are awaiting the results of a survey of major
automakers regarding their anticipated plug-in electric vehicle deployments. To accelerate the
deployment of these vehicles, the Energy Commission is providing $8 million to support
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charging infrastructure. This funding will support a broad variety of charging installations and
related activities, including regional readiness planning, residential chargers, workplace
commercial and public chargers, and fast chargers. These activities will be coordinated with the
Air Resources Board, the California Public Utilities Commission, and the recently established
California Plug-In Electric Vehicle Collaborative Council.

Hydrogen ($3 Million)

Hydrogen vehicles, including fuel cell vehicles, are expected to rapidly expand within the state
over the next decade. As in previous investment plans, the Energy Commission seeks to ensure
a sufficient supply of hydrogen fueling infrastructure for these vehicles. An updated survey of
major automakers suggests that, despite a drop in anticipated vehicles before 2015, the number
of vehicles expected after 2015 will be in the tens of thousands. Before 2015, anticipated
hydrogen fueling stations should be able to provide sufficient coverage for the expected number
of vehicles. This survey data will be considered as the Energy Commission develops a funding
strategy for its fiscal year 2010-2011 allocation of $10.2 million. For fiscal year 2011-2012, the
Energy Commission intends to focus $3 million in funding on transit demonstration
opportunities.

Natural Gas ($8 Million)

Natural gas is expected to play a growing role in the state’s transportation sector, in response to
greenhouse gas emission reduction targets, volatile petroleum prices, and air quality standards.
Significant opportunities remain for expanding the use of medium- and heavy-duty natural gas
vehicles in a variety of applications. These opportunities are discussed in greater detail in the
Medium- and Heavy-Duty Vehicles section of the investment plan.

A modest network of fueling infrastructure already exists for natural gas vehicles. However,
many of these stations require upgrades, and increases in natural gas vehicles will only occur
when range anxiety and fleet fueling operations are addressed. The Energy Commission is
allocating $8 million to support the installation of new natural gas fueling infrastructure and
upgrades to existing infrastructure. An expanded natural gas fueling infrastructure also creates
additional opportunities to incorporate biomethane from anaerobically digested waste-based
biomass feedstocks into California’s transportation fueling infrastructure

Propane ($1.5 Million)

Propane, like natural gas, offers the potential for immediately reducing greenhouse gas
emissions, petroleum reductions, and fuel costs for light- and medium-duty vehicles. Propane
produced by renewable methods will further reduce greenhouse gas emissions from propane-
fueled vehicles. Propane has been the preferred alternative fuel for rural communities and
school districts that do not have access to an alternative fuel, since propane fueling
infrastructure is readily available and affordable. The Energy Commission is allocating $1
million specifically for light-duty propane vehicle deployment, and $500,000 to expand propane
infrastructure in Northern California. Further allocations for medium- and heavy-duty propane
vehicles are discussed in the Medium- and Heavy-Duty Vehicles section of the investment plan.

Biofuels
There is a broad variety of feedstocks available for renewable biofuels. California possesses a
significant volume of waste-based feedstocks, which offer a particularly excellent opportunity
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for expanding the production of low-carbon fuels. The Energy Commission is interested in
expanding the use of low-carbon, sustainable feedstocks. Similarly, a variety of fuel conversion
processes exist, and the Energy Commission expects to maximize the processes that use
abundant, waste-based feedstocks. Within biofuels, the investment plan focuses on three fuel
end-uses: advanced ethanol, diesel substitutes, and biomethane.

Ethanol ($12.5 Million)

Ethanol and other gasoline substitutes offer a significant opportunity for reducing both
greenhouse gas emissions and petroleum use. The state’s Low Carbon Fuel Standard and
Bioenergy Action Plan, and the federal Renewable Fuel Standard, rely heavily on biofuels
(including ethanol) to meet their targets. The Energy Commission is providing $7.5 million to
expand in-state production for gasoline substitutes. This funding is intended for the
development of new facilities that can use waste-based cellulosic feedstocks to produce a low
carbon fuel.

An additional $5 million will be provided to expand E-85 dispensers and retail outlets. Given
the relatively modest marginal cost for the purchase of flex-fuel vehicles, the Energy
Commission is not proposing vehicle funding for this fuel category.

Diesel Substitutes ($11.5 Million)

Diesel substitutes, such as biodiesel and renewable diesel, similarly offer an immediate
opportunity to significantly reduce California’s greenhouse gas emissions and petroleum
dependence. The same policy drivers that will accelerate ethanol and gasoline substitutes will
also accelerate diesel substitutes. To accelerate the in-state production of diesel substitutes, the
Energy Commission will provide $7.5 million to expand and support California’s diesel
substitute production plants.

The Energy Commission additionally allocates $4 million to support needed fuel terminal and
distribution infrastructure for diesel substitutes. This funding will include modifications to
existing rack-terminals, enabling them to dispense biomass-based diesel, and the expansion of
bulk terminal and storage facility capacity.

Biomethane ($8 Million)

The production and use of in-state biomethane will further advance state policy in the
transportation sector. Biomethane, when produced from waste-based resources or byproducts,
possesses one of the lowest carbon intensities of any existing fuel. Additionally, biomethane can
reduce the lifecycle greenhouse gas emissions in a broad variety of fuel pathways, from natural
gas to hydrogen to ethanol. Anaerobic digestion of waste-based feedstocks is proving to be a
robust and cost-effective technology for creating very low carbon transportation fuels that can
be readily incorporated into vehicles and fueling systems that can use natural gas. The annual
fuel potential from California’s waste-based feedstocks is estimated to be more than 1,750
million diesel gallon-equivalents. For these reasons, the Energy Commission is allocating $8
million to develop in-state biomethane production for use in the transportation sector.



Medium- and Heavy-Duty Vehicles ($22 Million)

Medium- and heavy-duty vehicles are a significant component of California’s transportation
sector, accounting for a combined16 percent of the state’s petroleum consumption and
greenhouse gas emissions within the transportation sector. Yet, these vehicles represent less
than four percent of the in-state vehicle population. Given the high amount of petroleum use
per vehicle (in comparison to passenger vehicles), these vehicles offer an excellent opportunity
to expand alternative fuel use, reduce petroleum consumption, and reduce greenhouse gas
emissions. The Energy Commission is allocating $12 million in deployment incentives for
medium- and heavy-duty natural gas vehicles, and $3 million for propane vehicles.

Advanced technologies, such as battery electric applications, hybrid hydraulics, and fuel cell
technology, can also be incorporated into medium- and heavy-duty vehicles. In comparison to
passenger vehicles, medium- and heavy-duty vehicles serve a broader variety of purposes,
however. The early use of advanced technologies may be limited to certain niche applications.
Some vehicle suppliers have already begun incorporating a variety of advanced vehicle
technologies. To expand the use of these technologies, the Energy Commission will provide $7
million for the demonstration of advanced technologies in the medium- and heavy-duty sector.

Manufacturing ($10 Million)

Given the amount of venture capital invested in California’s clean transportation sector, the
state has the potential to develop and attract new opportunities for the manufacturing of
alternative fuel vehicles and components. The Energy Commission has already made
substantial investments in manufacturing. These successful projects will attract customers and
production orders, and will soon require greater manufacturing capacity. State support can help
ensure that these commercial-scale manufacturing plants are located in California, benefitting
California with jobs, environmental benefits, and tax revenue. For fiscal year 2011-2012, the
Energy Commission will allocate $10 million to fund projects that establish commercial-scale
alternative fuel vehicle and component manufacturing facilities in California.

Workforce Development and Training ($5.5 Million)

Workforce development and training is a critical element in California’s efforts to develop a
clean transportation energy market. Skilled workers are needed to manufacture low-emissions
vehicles and components, produce alternative fuels, build fueling infrastructure, service and
maintain fleets and equipment, and inform on-going innovation and refinement to increase
market acceptance. Training is required to respond to new technology, improve efficiencies,
minimize wastage, and reduce the cost of production. As the Energy Commission funds
alternative fuel and low-emission vehicle projects, it is critical that funds are allocated to assist
in the development of a skilled workforce to implement and sustain those projects. The Energy
Commission allocates $5.5 million for this purpose.

Market and Program Development

The Energy Commission is also allocating funding for non-fuel categories to ensure the success
of this program. The Energy Commission is providing $2.5 million for sustainability studies to
support commercializing renewable fuels and minimizing negative environmental impacts.
Existing efforts in marketing and program outreach will continue, but do not require additional
funding at this time. The Energy Commission will provide $4.5 million for technical assistance
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and environmental, market, and technology analysis. This work will assist the program to focus
on funding priorities and identifying preferred opportunities for future funding. This category
may also provide funding for full fuel cycle analysis, to assist small companies in developing
and demonstrating the carbon intensity of their alternative and renewable fuels and
technologies. Finally, the Energy Commission will reserve $3 million for program support for
the measurement, verification and evaluation of the program’s activities.
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CHAPTER 1:
Introduction

The transportation sector of California represents a critical element of the state’s economy and
society, with more than 26 million registered vehicles. This sector accounts for nearly half of all
energy consumed within the state, and produces approximately 40 percent of the state’s
greenhouse gas (GHG) emissions.! Petroleum-derived fuels account for 91 percent of all energy
consumed within the transportation sector, and importation of foreign-sourced petroleum is
expected to increase, even under a “low-import” case.? Despite the climate and economic risks
associated with petroleum dependence, California and the United States have yet to take full
advantage of alternative and renewable fuels and advanced vehicle technologies.

Over the past five years, however, California has begun aggressive measures to reduce GHG
emissions across all sectors. In 2006, Assembly Bill 32 (AB 32) (Nufiez, Chapter 488, Statutes of
2006), the Global Warming Solutions Act of 2006, was signed into law. AB 32 established a goal
of reducing 2020 GHG emission reductions to 1990 levels. Governor Schwarzenegger also
issued Executive Order S-3-05, setting a target of reducing GHG emissions 80 percent further by
2050. Newly-inaugurated Governor Jerry Brown has also actively supported AB 32, as well as
policies to specifically reduce GHG emissions in the transportation sector.3 In November 2010,
California voters vetoed Proposition 23, which would have repealed AB 32, further
demonstrating the state’s commitment to reducing GHG emissions.

California recognizes the economic consequences of an overdependence on petroleum fuels.
While the current recession has resulted in a modest decrease in gasoline and diesel
consumption, Californians still consume approximately 50 million combined gallons of gasoline
and diesel each day. As the worldwide economy recovers, and the demand for petroleum-
derived fuels increases, the market price of crude oil is subject to instability. California
petroleum fuel price forecasts suggest that the price of gasoline may increase from 35 percent to
50 percent (adjusted for inflation) by 2015, with similar possible increases for diesel.* Some
sectors of the economy are likely to respond to such price increases by reducing their
transportation fuel demand; in other sectors, price increases will be met with greater
commitments toward alternative fuel and advanced vehicle technologies.

Petroleum dependence also entails an energy security risk. In 2008, foreign supplies of crude oil
provided nearly half of the supply for California’s oil refineries.> The United States was
similarly dependent on foreign imports for approximately half of its petroleum demand, while
accounting for approximately 22 percent of worldwide petroleum consumption. At a forum on
naval energy, Secretary of the Navy Ray Mabus summarized these concerns, stating, “We have

1 California Energy Commission, 2007 Integrated Energy Policy Report, CEC-100-2007-008-CMF.

2 California Energy Commission, 2009 Integrated Energy Policy Report, CEC-100-2009-003-CMF.

3 Jerry Brown 2010, “Environment,” http://www .jerrybrown.org/environment, January 6, 2010.

4 Gordon Schremp, Aniss Bahreinian, and Malachi Weng-Gutierrez, 2010 Transportation Energy
Forecasts and Analyses for the 2009 Integrated Energy Policy Report, California Energy Commission.
CEC-600-2010-002-SF.

5 California Energy Commission, CEC-600-2010-002-SF.
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ceded [a strategic resource] to other nations who are allowed to exert disproportionate influence
as a result. This creates an obvious vulnerability to our energy security, and to our national
security, and to our future on this planet.” Taking these concerns seriously, the U.S. Navy plans
to reduce its petroleum use by 50 percent in its commercial fleet by 2015, and to use alternative
tuels for half of its total energy consumption for ships, aircrafts, tanks, vehicles and shore
installations by 2020.6

The growth of new fuels and technologies also poses a significant opportunity for economic
development in California. While total state employment has grown by 18 percent since 1995,
growth in the green jobs sector grew by 56 percent. Employment in clean transportation
increased six percent from January 2008 to January 2009.” The potential for growth in these
sectors is also visible in the venture capital market. From 2006 to 2009, California attracted more
than $6.6 billion in clean technology funding, more than half of national funding.s In 2009,
almost $400 million of venture capital was invested specifically within clean transportation. In
the first half of 2010, California attracted 40 percent of the global venture capital in the clean
technology sector. As a result of these investments, California has developed a competitive edge
in intellectual property in green technology, with nearly 50 percent more green technology
patents than the next state.®

Since 2003, California has implemented a number of key policies to reduce GHG emissions,
reduce the state’s dependence on petroleum, increase the development and use of alternative
and renewable fuels and vehicles, and stimulate in-state sustainable biofuel production and use
(Table 1). Transforming California’s transportation sector to achieve these objectives will
require the well-planned use of state and federal funds to encourage private investment in
alternative and renewable fuels and technologies.

6 Honorable Ray Mabus, Secretary of the Navy, Remarks at the Naval Energy Forum on October 14,
2009, http://www.navy.mil/navydata/people/secnav/Mabus/Speech/Energy Forum 140ct09.pdf

7 Next 10, “Many Shades of Green,”
http://www.next10.org/next10/publications/pdf/2011_Many_Shades_of Green_FINAL.pdf

8 Pew Charitable Trusts, “The Clean Energy Economy: Repowering Jobs, Businesses and Investments
Across America,” http://www.pewcenteronthestates.org/uploadedfiles/clean _economy report web.pdf
9 Next 10, “2010 California Green Innovation

Index,” http://www.next10.org/pdf/GII/Next10 GII 2010.pdf
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Table 1: Summary of Key Policies

Objectives Goals and Milestones

Reduce petroleum fuel use to 15 percent below 2003
levels by 2020

Reduce GHG emissions to 1990 levels by 2020 and 80
percent below 1990 levels by 2050

Petroleum Reduction™®

GHG Reduction***?

Increase alternative and renewable fuel use to 11 percent
of on-road and off-road fuel demand by 2012, 13 percent
by 2017, and 26 percent by 2022

Alternative and Renewable Fuel Use™®

Produce in California 20 percent of biofuels used in state

. - 14
In-State Biofuels Production by 2010, 40 percent by 2020, and 75 percent by 2050

Source: California Energy Commission

To help achieve these policies, Assembly Bill (AB) 118, (Ntfiez, Chapter 750, Statutes of 2007)
created the Alternative and Renewable Fuel and Vehicle Technology Program (Program). The
statute, amended by Assembly Bill 109 (Nunez, Chapter 313, Statutes of 2008), authorizes the
Energy Commission to develop and deploy alternative and renewable fuels and advanced
transportation technologies to help attain the state’s climate change policies. The Energy
Commission is providing incentives to accelerate the development and deployment of clean,
efficient, low-carbon alternative fuels and technologies. The program has an annual program
budget of approximately $100 million for projects that:

e Develop and improve alternative and renewable low-carbon fuels.

¢ Reduce California’s use and dependency on petroleum transportation fuels and increase
the use of alternative and renewable fuels and advanced vehicle technologies.

¢ Optimize alternative and renewable fuels for existing and developing engine
technologies.

e Produce alternative and renewable low-carbon fuels in California.

e Decrease, on a full fuel cycle basis, the overall impact and carbon footprint of alternative
and renewable fuels and increase sustainability.

e Expand fuel infrastructure, fueling stations, and equipment.
e Improve light-, medium-, and heavy-duty vehicle technologies.

e Retrofit medium- and heavy-duty on-road and non-road vehicle fleets.

10 Reducing California’s Petroleum Dependence, California Energy Commission and California Air
Resources Board joint agency report, August 2003, publication #P600-03-005.

11 Assembly Bill 32 (Nufiez, Chapter 488, Statutes of 2006).

12 Governor’s Executive Order S-3-05.

13 State Alternative Fuels Plan, Final Adopted Report, CEC-600-2007-011-CMF, December 2007.
14 Governor’s Executive Order S5-6-06.
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e Expand infrastructure connected with existing fleets, public transit, and transportation
corridors.

e Establish workforce training programs, conduct public education and promotion, and
create alternative and renewable fuel and vehicle technology centers.

The Energy Commission is directed to prepare an investment plan to determine funding
priorities and opportunities, and describe how program funding will be used to complement
other public and private investments. The Energy Commission adopted its first investment plan
combining funds from fiscal year (FY) 2008-2009 and FY 2009-2010 at the April 22, 2009,
Business Meeting. The statute also requires the Energy Commission to adopt a new investment
plan each year. The second investment plan, governing FY 2010-2011, was adopted at the
August 11, 2010, Business Meeting. This staff draft 2011-2012 Investment Plan for the Alternative
and Renewable Fuel and Vehicle Technology Program (2011-2012 Investment Plan) is the funding
guide for FY 2011-2012.
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CHAPTER 2:
Determining Priorities and Opportunities

The Energy Commission’s third investment plan continues to accelerate the development and
deployment of clean, efficient low-carbon technologies that will achieve several key policy
objectives: reducing greenhouse gas emissions and petroleum dependence, and increasing
alternative and renewable fuel use and in-state biofuels production. Achieving these objectives
requires a portfolio of fuels and vehicle technologies including developing electric drive and
fuel cell vehicles, producing low-carbon biofuels, increasing vehicle efficiency, and continuing
deployment of natural gas and propane vehicles.

Funding opportunities were evaluated based on the identified needs of a portfolio of fuels and
technologies, and reflects a broad set of short-, medium- and long-term opportunities. To ensure
the maximum value for the state’s funding, the plan evaluates existing public and private
funding that is already developing and deploying alternative and renewable fuel and vehicle
technology and assesses where gaps exist and funding is required. Funding required for
workforce training, sustainability studies, standards and certification, public education and
outreach, and analytical support was also considered.

This investment plan recognizes the necessity to leverage existing federal, state, and local
funding as well as stakeholder investments. Auto manufacturers, utilities, other stakeholders,
and federal and local governments are investing in alternative fuel and advanced vehicle
technologies. The Energy Commission intends to leverage these investments to accelerate the
introduction and use of these fuels and technologies.

Summary of Program Activities

The Energy Commission has already begun administering the funding activities called for in the
first two investment plans. The program funding is heavily oversubscribed, receiving more than
300 project proposals totaling more than $1.2 billion based on the first investment plan alone.
Greenhouse gas and petroleum use reductions are substantial, and the leveraged amount of
public, stakeholder, and venture capital is unprecedented.

Under the first investment plan, the Energy Commission sought to help California entities
successfully compete for funding under the federal American Recovery and Reinvestment Act.
As a result, the Energy Commission has committed $36.5 million to California projects that were
awarded approximately $105.3 million in additional American Recovery and Reinvestment Act
funds and also include $113.3 million in private funds. These funds are used to:

e Install 2,860 new electric vehicle charging sites.

e Demonstrate and deploy more than 700 medium- and heavy-duty natural gas and
hybrid-electric trucks.

e Develop high energy density lithium-ion batteries.
e Provide public outreach to promote the deployment of heavy-duty natural gas vehicles.

e Establish 75 new E85 fueling stations.
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The Energy Commission also issued a number of agreements (totaling $20.6 million) for:

e Certifying hydrogen dispensing equipment for retail hydrogen fueling stations and

establishment of specifications for hydrogen and biodiesel fuels: $4 million

e Establishing statewide workforce training and development programs: $15 million.

e Convert state-owned hybrid-electric vehicles to plug-in hybrid-electric vehicles: $600,000

e Technical assistance in administering the Alternative and Renewable Fuel and Vehicle

Technology Program: $1 million

With a significant amount of funding from fiscal years 2008-2009 and 2009-2010 remaining, the
Energy Commission issued a series of additional solicitations. The Energy Commission
evaluated, scored and provided an initial proposed award for each of these solicitations (Table
1). Several solicitations allowed the Energy Commission the ability to increase the amount
available to a new specified maximum funding level, referred to as “headroom.” Due to the
large number of competitive proposals with passing scores, the Energy Commission provided
headroom funding from the same categories identified in the 2010-11 investment plan.

Table 2: Non-ARRA Solicitations and Awards

Initial Awards | Headroom Total
Fuel Funded Activit (FY 08-09, Awards Award Total
Category y 09-10) (FY 10-11) % Number of
($ Millions) ($ Millions) Millions) Projects
Charging Infrastructure $3.2 $2.4 $5.6 7
Medium- and Heavy-Duty
Electric | Advance Vehicle $10.0 $2.0 $12.0 8
Drive Demonstrations
Manufacturing Facilities
and Equipment $19.0 $5.9 $24.9 11
Natural Fueling Infrastructure $5.7 - $5.7 10
Gas
Biomethane Production $35.1 $0.2 $35.3 10
Diesel Substitutes
Production $2.8 $1.5 $4.3 6
Advanced Ethanol and
Gasoline Substitutes $3.5 - $3.5 2
_ Production
Biofuels [ California Ethanol
Producers Incentive $6.0 - $6.0 TBD
Program
E-85 Fueling Stations $1.0 - $1.0 1
Upstream Biodiesel
Infrastructure $3.9 i $3.9 3
Hydrogen Fueling Stations $157 - $157 3
Total $105.9 $12.0 $117.9 61

Source: California Energy Commission

The remaining funding from the first investment plan (approximately $13 million) will go

toward upcoming agreements for hydrogen fueling infrastructure for transit, technical analysis,
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and gaseous fuel vehicle deployment projects (in combination with funding from the second
investment plan.)

The second investment plan had $108 million for project and activity funding, based on
estimated vehicle registrations, vessel registrations, identification plates and smog abatement
fees. However, Californians registered fewer vehicles in 2009 than was originally estimated; as a
result, only $86.4 million was available for fiscal year 2010-11. An additional $1.73 million was
allocated for project monitoring, verification, and evaluation, leaving $84.67 million for projects.
Of this amount, $12 million has been dedicated for headroom awards. Using the remaining
funding (and a portion of the remaining funding from the first investment plan), four new
solicitations will be issued by July 2011. These solicitations include:

e Regional readiness planning for plug-in electric vehicles: $1 million.

¢ Medium- and heavy-duty vehicle demonstration of near-commercial advanced and
alternative fuel technologies: $15 million.

e Propane and natural gas vehicles: $14.5 million.

e Outreach and marketing: $1.5 million.
Additional solicitations and agreements for fiscal year 2010-11 funding will include:
e Gasoline substitutes infrastructure and fuel production: $9.6 million.
e Diesel substitutes bulk terminal storage/blending and fuel production: $7.1 million.
e Biomethane production and quality testing, and natural gas infrastructure: $6.9 million.
e Hydrogen infrastructure: $10.2 million.
e Other solicitations and agreements, as outlined in the second investment plan.

American Recovery and Reinvestment Act of 2009

President Obama signed the American Recovery and Reinvestment Act (ARRA) into law on
February 17, 2009, to stimulate the economy, create jobs, and address a variety of critical areas
of national concern.’®> One of the areas targeted for the economic stimulus was energy.

The initial announcement of federal funding opportunities in March 2009 for alternative and
renewable fuels and advanced vehicles immediately preceded the adoption of the Energy
Commission’s first investment plan. To help California entities successfully compete for
available federal funds, the Energy Commission issued a solicitation (PON-08-010) in April 2009
offering $175 million'® of program funds from the first investment plan as a cost share to those
who were submitting proposals to the federal government in response to a transportation-
related ARRA funding opportunity announcement.

15 U.S. Department of Energy. “Recovery and Reinvestment,” http://www.energy.gov/recovery.

16 This amount was later reduced to $156 million. Four million dollars for standards and certification and
$15 million for workforce training and development had already been committed for specified entities in
the 2008-2009 Alternative Fuels Investment Plan.
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The Energy Commission reviewed 108 proposals requesting more than $624 million of program
funds and $1.815 billion of ARRA funds. Of the 108 applications, 38 percent were applying to
the federal Clean Cities solicitation, 35 percent were for transportation electrification, 12 percent
for biorefineries, and 10 percent for battery and component manufacturing. The remaining
applications were for Transit Investments for Greenhouse Gas and Energy Production
(TIGGER) and Advanced Research Projects Agency-Energy (ARPA-E).

Table 3 shows ARRA funds awarded to date for California alternative and renewable
transportation projects with and without Program match funds.

Table 3: ARRA Awards with Program Match Funding in California (In Millions)

Federal ARRA Awards w/o
Program Funds ARRA Awards with Program Match Program Match
Available
Program Private/ ARRA Awards
A'TNR;QS Match Other
Funds Match
Transportation 17
Electrification $400 $75.025 $17.070 $53.182 $3
Clean Cities $300 $26.276 $18.450 $59.770 $6
ARPA-E $400 $4.000 $1.000 $0.329 $12
Adv Battery
Manufacturing $2,000 $0 $0 $0 $0
Diesel Emission $0
Reduction $300 $0 $0 $27
Applied RDD&D $2,500 $0 $0 $0 $14
TIGGER $100 $0 $0 $0 $18
Integrated Biorefinery $483 $0 $0 $0 $45
Efficient Class 8
Trucks and Adv Tech | $115-$240 $0 $0 $0 #18
for LD Vehicles
Algal/Adv Biofuels %19 %20
Consortia $85 $0 $4
Totals $6,683-6,808 | $105.301 $36.52 $113.281 $125.4

Source: California Energy Commission

17 Funding is an estimate of California’s share of multistate projects.

18 A total of $187 million was awarded to major heavy-duty truck and passenger vehicles companies, and
at this time it is unknown how many of the vehicles will come to California.

19 Total award of $44 million nationwide but California portion is not yet available.

20 California portion not yet available.
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Air Quality Improvement Program

The California Air Resources Board (ARB) is responsible for administering the AB 118 Air
Quality Improvement Program (AQIP), which provides up to $50 million per year for grants to
fund clean vehicles and equipment, air quality research, and workforce training.?

Both AQIP and the Energy Commission’s program were established by the same legislation and
provide opportunities for complementary funding strategies. For example, unlike the Energy
Commission, ARB cannot fund infrastructure for alternative and renewable fuels. The Energy
Commission, therefore, is making significant investments in fueling and electric charging
stations and fuel storage facilities.?> Both agencies can fund vehicle technology development
and commercial deployment. The Energy Commission, however, is largely funding the former
while ARB is providing incentives for the latter with a focus on electric drive and zero emission
vehicles. The Energy Commission also provides vehicle deployment incentives, but primarily
for natural gas and propane vehicles.

As part of the FY 2008-2009 state budget, the Legislature directed FY 2008-2009 AQIP funds be
used for a new ARB Truck Loan Program to assist truckers affected by the ARB regulations
adopted in December 2008: the Statewide In-Use Truck and Bus Regulation and the Heavy-
Duty Vehicle Greenhouse Gas Emission Reduction Measure. About $35 million is available for
this program, which supplements ARB's existing grant incentive programs. Loans will be
available for the purchase of new or used trucks, diesel emission control devices, and the
United States Environmental Protection Agency (U.S. EPA) SmartWay technologies.?> ARB's
Truck Loan Program is designed to leverage state dollars to maximize funding opportunities
and to provide credit access to truckers, so they can take early action in upgrading their fleets.
The program was rolled out in the spring of 2010 with loan opportunities for truckers available
in the following months.

21 ARB, “AB 118 Air Quality Improvement Program,” http://www.arb.ca.gov/msprog/agip/aqip.htm

and http://www.arb.ca.gov/msprog/aqip/meetings/aqip workshop presentation 120809.pdf

22 In compliance with governing statutes and regulations adopted by the ARB, projects funded by the
ARB or Energy Commission must complement, and not interfere with, efforts to achieve and maintain air
quality standards. Additionally, in compliance with regulations adopted by the ARB, the Energy
Commission must provide supplemental evaluations of localized health impacts for any projects

requiring permits. These evaluations are to ensure that projects funded by the Energy Commission do not
result in disproportionate health impacts to communities with low incomes or minority populations. This
information will be posted and available for public review at least 30 calendar days before being
presented in a publicly noticed meeting. Health and Safety Code, Chapter 8.9, Section 44271(b), and
California Code of Regulations, Chapter 8.1, Sections 2343 (b)(2) and (c)(c)(a).

23 The 2009-2010 AQIP Funding Plan page 6 explains how FY 2008-09 funds were directed to the truck
loan program. ARB did not develop a funding plan for FY 2008-09 due to time constraints. The
Legislature codified financial assistance for truck loans in HSC Section 44274.7. The original funding
amount was $42 M, but based on revenues generated during that fiscal year, only $35 M was available.
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For FY 2009-2010 total AQIP funds of about $30 million?* are allocated to hybrid truck and bus
vouchers ($20.4 million), zero-emission and plug-in hybrid light-duty vehicle rebates

($4.1 million), lawn and garden equipment replacement ($1.6 million), zero-emission
agricultural utility terrain vehicle rebates ($1.1 million), and advanced technology
demonstrations (about $2 million). These amounts were supplemented in the 2010-2011 funding
plan, which was adopted in June 2010. The AQIP 2010-2011 plan allocates up to a total of $40
million to: hybrid truck and bus vouchers ($25 million); clean vehicle rebate project ($5 million);
lawn and garden equipment replacement ($1 million); zero-emission agricultural utility terrain
vehicle rebate project ($0.5 million); off-road hybrid technology pilot ($3 million for this new
project); and advanced demonstration projects ($5.5 million).?

The Funding Plan for FY 2011-2012 is still under development.
Low Carbon Fuel Standard

Governor Schwarzenegger established the Low Carbon Fuel Standard (LCFS) by Executive
Order S-01-07 in January 2007, and the ARB adopted standards and protocols on April 23, 2009.
The LCEFS establishes carbon intensity (grams COz2e/MI) standards that fuel producers and
importers must meet each year beginning in 2011. The 10-year LCFES schedule requires a
gradual reduction in average carbon intensity for the first several years, beginning January 1,
2011, then steeper reductions, year-to-year over the remaining years, concluding with a

10 percent carbon intensity reduction by 2020. The LCFS will be reviewed periodically to
update advances in low-carbon fuels, production technologies, and full cycle assessments.

Zero Emission Vehicle Regulation

The Zero Emission Vehicle regulation (ZEV) was adopted in 1990 as part of the ARB’s Low
Emission Vehicle Program and has been modified several times since then. It requires large
automakers to produce certain percentages of “pure zero” emission and “near-zero” emission
vehicles for sale in California. The goal of the ZEV regulation is to meet California’s air quality
goals and has resulted in the introduction of new vehicle technologies in California. As a result
of the ZEV regulation, over 1 million Californians are driving partial zero and advanced
technology partial zero-emission vehicles (PZEV and AT PZEV).

Automakers may comply using a variety of different types of ZEVs. While required to produce
a minimum number of pure ZEVs, manufacturers can meet their remaining obligation with a
variety of vehicle technology options including PZEV (partial or “near zero” ZEVs; advanced
gasoline vehicles), AT PZEV (advanced technology PZEV; hybrids, NGVs), and Enhanced AT
PZEV (hydrogen internal combustion engines and plug-in hybrid electric). ARB is preparing

24 The ARB approved a funding plan for $42.3 million in April 2009 based on funds appropriated in the
FY 2009-2010 state budget; however ARB expects about $30 million will be available for AQIP projects
based on revised revenue projections.

25 ARB, Proposed AB 118 Air Quality Improvement Program Funding Plan for Fiscal Year 2010-

11, http://arb.ca.gov/msprog/aqgip/fundplan/AQIP FP JUNE%202010-FINAL.pdf
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regulatory changes that move the PZEV and AT PZEV categories from the ZEV program to the
Low Emission Vehicle (LEV) and Pavley programs by 2020.2¢

Zero Emission Bus Regulation

The ARB’s Zero Emission Bus (ZEB) regulation was adopted in 2000 as part of the Transit Fleet
Rule. It affects only large transit agencies with more than 200 buses and includes a 15 percent
fleet ZEB purchase requirement. Ten agencies are affected, with six in Northern California and
four in Southern California. Two compliance paths are offered: the diesel path (2011-2026
timeframe for purchase requirement) and the alternative fuel path (2012-2026 time frame for
purchase requirement), which includes fuel cell buses and battery-operated buses.

Bioenergy Action Plan

On April 25, 2006, Governor Schwarzenegger issued Executive Order S-06-06, which established
targets for the use and production of biofuels and biopower and directed state agencies to work
together to advance biomass programs in California. The Bioenergy Interagency Working
Group is working to meet the goals of the Bioenergy Action Plan (BAP) ¥ which include
maximizing the contribution of bioenergy toward achieving the state’s petroleum reduction,
climate change, renewable energy and environmental goals. The Executive Order established
targets to increase the production and use of bioenergy, including ethanol and biodiesel fuels
from renewable resources. For biofuels, the state’s goal is to produce a minimum of 20 percent
of its biofuels within California by 2010, 40 percent by 2020, and 75 percent by 2050. Regarding
the use of biomass for electricity, the goal is for 20 percent of the state’s Renewables Portfolio
Standard targets for renewable generation for 2010 and 2020 to be met with biomass resources.?

Renewable Fuel Standard

The Energy Policy Act of 2005 established the federal Renewable Fuel Standard (RFS) Program.
The United States Congress gave the U.S. EPA the responsibility to coordinate with the United
States Department of Energy (U.S. DOE), the United States Department of Agriculture (USDA),
and stakeholders to design and implement the RFS program. With the passage of the Energy
Independence and Security Act (EISA) of 2007, Congress made several important revisions to
the RFS.

As of January 1, 2010, the new RFS-2 increased the total renewable fuel required to be used as
transportation fuel from 9 billion gallons in 2008 to 36 billion gallons by 2022. Of the four
standards, the cellulosic biofuel requirement grows most significantly at 100 million gallons in

20 Assembly Bill 1493 (Pavley, Chapter 200, Statutes of 2002), known as the Pavley Bill, requires ARB to
adopt regulations for the reduction of GHG emissions from motor vehicles. More information is available
on the ARB’s website: http://www.arb.ca.gov/cc/ccms/ccms.htm.

27 Publication Number CEC-600-2006-010, July 2006.

28 The 2010 Bioenergy Action Plan is under development. Workshops were scheduled for June and
September with possible adoption of the Bioenergy Action Plan in November 2010.
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2010 to 16 billion gallons in 2022, 1 billion gallons more than corn-based ethanol (15 billion
gallons that year).?

Parties (refiners, importers, and blenders) have minimum yearly calculated volumetric blending
obligations that gradually rise between 2009 and 2022. Not surprisingly, the RFS-2 will increase
demand for ethanol and biodiesel. Companies can generate Renewable Identification Number
(RIN) credits for excess renewable fuel use, which may be purchased or sold for compliance
purposes.

National Greenhouse Gas and Corporate Average Fuel Economy
Standards

On September 15, 2009, the U.S. EPA and the United States Department of Transportation’s
(DOT) National Highway Traffic Safety Administration (NHTSA) proposed a historic national
program that would dramatically reduce GHG emissions and improve fuel economy for
passenger cars, light-duty trucks, and medium-duty passenger vehicles for model years 2012
through 2016.

The combined U.S. EPA and NHTSA standards require these vehicles to meet an estimated
combined average emissions level of 250 grams of carbon dioxide (CO:) per mile, equivalent to
35.5 miles per gallon (MPG) if the automobile industry were to meet this COzlevel solely
through fuel economy improvements.* Together, these proposed standards would reduce CO2
emissions by an estimated 950 million metric tons and 1.8 billion barrels of oil over the lifetime
of the vehicles sold under the national program (model years 2012-2016).

Under this proposed national program, automakers will be able to build a single light-duty
national fleet that satisfies all requirements under both the national program and the standards
of California and other states, while ensuring that consumers still have a full range of vehicle
choices.?' Automakers will also be able to earn, trade, and bank credits if their fleet average is
better than the standard for that year. Certain vehicle types, including battery electric vehicles,
plug-in hybrid electric vehicles, fuel cell vehicles, and (for a limited number of model years)
flex-fuel vehicles, will earn additional credits compared to conventional vehicles.

Renewable Portfolio Standard

California’s Renewables Portfolio Standard (RPS) was established by Senate Bill 1078 (Sher,
Chapter 516, Statutes of 2002), and amended by Senate Bill 107 (Simitian and Perata, Chapter
464, Statutes of 2006) and Senate Bill 1036 (Perata, Chapter 685, Statutes of 2007). It requires
electric corporations to increase procurement from eligible renewable energy resources by at
least 1 percent of their retail sales annually, until they reach 20 percent by 2010. In Executive

29 The REFS includes four categories including Biomass-Based Diesel, Cellulosic Biofuel, Total Advanced
Biofuel and Total Renewable Fuel. RFS-eligible corn-based ethanol is the difference between Total
Renewable Fuel and the sum of the other three categories. Source: EPA Table “RFS2: 4 Separate STDS.”
30 A/C and tailpipe emissions represent an additional potential CO2 savings of 13.5 percent of fuel
economy standards.

31 United States Environmental Protection Agency, “Regulations and

Standards,” http://www.epa.gov/oms/climate/regulations.htm.
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Order S-14-08, Governor Schwarzenegger established a more aggressive goal of 33 percent by
2020. This higher goal is a key strategy for meeting the state’s GHG emission reduction targets®
and has implications for potential GHG reductions for electric vehicles.

On September 15, 2009, Executive Order S-21-09 ordered that the ARB, under its Assembly
Bill 32 (Nurfiez, Chapter 488, Statutes of 2006) authority, adopt a regulation consistent with the
33 percent renewable energy target by July 31, 2010. The ARB is also directed to work with the
California Public Utilities Commission (CPUC), the Energy Commission, and the California
Independent System Operator to encourage the creation and use of renewable energy sources
built upon the RPS program and may increase the target and accelerate and expand the time
frame based on a thorough assessment of relevant factors.

Clean Air Action Plan

On November 20, 2006, the Port of Los Angeles and Port of Long Beach both adopted the

San Pedro Bay Ports Clean Air Action Plan (CAAP).3* The goal of the CAAP is to reduce port-
related air pollution, including particulate matter, nitrogen oxide, and sulfur oxide, by at least
45 percent by 2012. As part of the CAAP, the ports are implementing a Clean Trucks Program?®
(CTP), which aims to reduce heavy-duty drayage truck-related air pollution by 80 percent by
2012. Part of the CTP requires the scheduled phase-out of trucks that do not meet the 2007
federal emission standards. Beginning January 1, 2010, pre-1994 diesel trucks and certain non-
retrofitted 1994-2003 trucks will be banned from use in the ports. About 7,000 drayage trucks in
the ports already meet federal emission standards, 1,500 trucks that have received funding were
delivered in April 2010, and an additional 500-600 of the 2004-2006 trucks will require
replacement by 2012.%

Both ports also offer incentives for fleet owners to replace older trucks with newer, cleaner
trucks. In particular, the Alternative Fuel Vehicle Funding Program, funded by the ports, the
South Coast Air Quality Management District (SCAQMD), and ARB (with Proposition 1B
funds), offers $50 million to provide incentives for the purchase of natural gas trucks for use
within either of the ports.

32 Energy Commission, “Renewables Portfolio Standard (RPS) Proceeding — Docket # 03-RPS—
1078,” http://www.energy.ca.gov/portfolio/, and California Public Utilities Commission, “California
Renewables Portfolio Standard,” http://www.cpuc.ca.gov/PUC/energy/Renewables/index.htm.

33 Office of the Governor, “Executive Order 5-21-09,” http://www.gov.ca.gov/executive-order/13269.
34 Port of Los Angeles, “San Pedro Bay Ports Clean Air Action

Plan,” http://www.portoflosangeles.org/environment/caap.asp.

35 Port of Los Angeles, “Clean Truck Program,” http://www.portoflosangeles.org/ctp/idx ctp.asp.
36 Energy Commission staff conversation with Thomas Jelenic, March 24, 2010.
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Chapter 2:
Alternative Fuels and Vehicle Technologies

Plug-In Electric Vehicles

The initial wave of new generation plug-in electric vehicles (PEVs) is entering the transportation
sector of California, the Nation and the world. Automakers announce their plans almost daily
for new electric vehicle models. The President recently unveiled new initiatives to make the
United States the world’s leader in manufacturing and deploying advanced technology vehicles
with specific plans to support PEVs. California regions such as the Bay Area and Southern
California have made giant strides in PEV readiness, with grass roots efforts to prepare the way
for this new means of transportation. The California PEV Collaborative has organized a broad
array of stakeholders to leverage existing efforts and help California “Take Charge” in the
global transition to PEVs.?” The Energy Commission has made $17.14 million in awards to
upgrade existing sites and install new charging infrastructure in California over the next two
years. The Air Resources Board is funding the Clean Vehicle Rebate Program to provide
incentives for consumers as they purchase qualified electric vehicles. The federal tax credit has
significantly reduced the upfront cost of electric vehicles. Utilities are designing rates to
encourage consumers to charge off-peak and working with automakers and infrastructure
providers to safeguard the grid. The California Public Utilities Commission has been
conducting a rulemaking to consider alternative-fueled vehicle tariffs, infrastructure and
policies to support GHG reduction goals. Much is being done to address the barriers to
commercialization, but much more is needed.

The Energy Commission is proposing investments in PEV charging infrastructure to help
achieve its goal of petroleum and greenhouse gas reduction. Battery electric vehicles (BEVs) are
65 percent to 70 percent lower in full fuel-cycle emissions than that of conventional vehicles
based on California’s present electricity grid.?® As California shifts to an increasingly renewable
electricity generation system, PEVs will account for fewer GHG emissions. Full fuel cycle
emissions of plug-in hybrid electric vehicles (PHEVs) are estimated to be 50 percent lower than
conventional gasoline vehicles. This depends on the proportion of miles driven in electric mode,
which is a function of battery capacity and driver behavior.

The investments proposed in this Investment Plan will remove some of the key barriers to
successful PEV commercialization. A priority is charging infrastructure for residences,
including multi-family dwellings as well as workplace and fleet charging. Regional PEV
readiness will smooth the way for local infrastructure plans and the streamlining of permitting
and inspection processes. Consumers need to overcome “range anxiety” and want to know
public chargers will be available in areas where awards have not yet been made and on
highway corridors. These investments should encourage off-peak charging or mitigation of on-
peak charging via renewables such as photovoltaic charging. The vehicles are being deployed

37 California Plug-in Electric Vehicle Collaborative,
“Members,” http://www.evcollaborative.org/members
38 ARB, “Low Carbon Fuel Standard Program,” http://www.arb.ca.gov/fuels/Icfs/Icfs.htm
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and infrastructure must be established to support a successful PEV rollout, especially during
this initial phase.

Electricity Generation

Although PEV charging will increase statewide demand for electricity, it is unlikely to require
new power plant or transmission line capacity. By 2020, PEVs are expected to increase annual
electricity demand on a statewide basis by roughly 4,400 gigawatt-hours (approximately 1.4
percent) and peak demand by roughly 190 megawatts (approximately 0.3 percent). The
electricity demand forecast accounts for these minor increases.® Overall, the introduction of
PEVs will not seriously impact statewide electricity generation or transmission.

California’s generation mix in 2020 is expected to have 40 percent lower carbon emissions than
in 2008. California’s 2008 electricity grid already has 35 percent lower carbon emissions than the
U.S. grid. The Renewables Portfolio Standard requires retail sellers to increase renewable
energy as a percentage of their retail sales by 20 percent by 2010 and 33 percent by 2020.4 The
reductions in GHG emissions over time resulting from electricity generation will directly benefit
the carbon emission reduction calculations of PEVs.

Electricity Distribution

As more PEVs enter the market, grid impacts may become more apparent at the local
distribution level. The “cul-de-sac” effect of additional electricity load added to neighborhood
distribution lines due to the purchase of PEVs could cause reliability problems and could
shorten the life of equipment. One or two PEVs could be the energy equivalent of adding an
additional home to the neighborhood. Utilities can plan for and prepare local distribution
infrastructure for PEVs if notified soon enough. Therefore, utilities are working closely with
automakers and other stakeholders to ensure timely notification of utilities regarding additions
to load due to PEV deployment.

The development of the smart grid will facilitate high numbers of PEVs and allow them to
operate effectively without causing major disruptions on the utility grid. Communication
between chargers, vehicles and the utilities will allow customers to take advantage of lower off-
peak charging rates. PEVs could also be used as grid assets and provide ancillary services for
grid operators when parked in facilities where commercial energy service providers can
aggregate their loads into one single energy response system.* The smart grid can also
facilitate PEV electricity use billing, wireless monitoring, and data gathering.

Electric Drive Charging Infrastructure

As automakers roll out PEVs over the next year, the widespread availability of charging
infrastructure will be critical to the success of commercialization. Residential chargers for single
and multi-family dwellings will be the primary method of charging for most consumers, but
workplace, commercial and public charging and corridor fast charging will also be essential to

39 Kavalec, Chris and Tom Gorin, 2009 “California Energy Demand 2010-2020, Adopted Forecast,”
California Energy Commission. CEC-200-2009-012-CMF

40 Executive Order 5-14-08 and S-21-09.

41 California Energy Commission, 2009 Integrated Energy Report, Final Commission Report, December
2009, CEC-100-003-CMF
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reduce “range anxiety” as consumers adjust to this new technology. Charging sites will also be
installed for fleet vehicles and medium-duty and heavy-duty electric trucks and transit buses. In
order to facilitate the deployment of these chargers, California’s regions will need to develop
strategic charging infrastructure deployment plans and streamline the permitting process and
installation of charging infrastructure. In the past several months, progress has been made
toward addressing these challenges.

Over the 2011-2012 period there will be significant investment in California’s charging
infrastructure. The federal government’s ARRA funds matched with Energy Commission
Program funds and other private and public funds are providing PEV charging infrastructure to
support the deployment of PEVs in California. Table 4 below summarizes the planned
deployment of PEV charging infrastructure in four strategic PEV regions: the nine county Bay
Area, San Diego and Los Angeles Regions, and the Sacramento Region.

Table 4: Planned PEV Charging Infrastructure Deployment by California Region*?

Region Public/Commercial Fast Battery Switch
Bay Area 3,841 55 5
Los Angeles 657
San Diego 2,300 60
Sacramento 331
Other 3
Total 7,132 115 5

Source: California Energy Commission

In the San Diego and Los Angeles regions, Program funds of $8 million and ARRA cost share
funds of $39.35 million will be used to deploy 2,300 Level 2 chargers and 60 fast charging
stations in residential and commercial sites. This will support the introduction of 1,000 Nissan
Leafs in the near term, and eventually up to 5,000 Leafs.

The Program will also fund Coulomb Technologies with $5 million in federal ARRA match
share to install and upgrade up to 1,290 Level 2 public chargers in the Bay Area, Sacramento
and the Los Angeles areas. The Association of Bay Area Governments is awarded about $1.5
million with additional local match share to install about 413 charge points of which 171 are
Level 1, 223 are Level 2 chargers and 19 are fast chargers. This award will supplement the Bay
Area Air Quality Management District (BAAQMD two-phased infrastructure deployment. The
first phase is for $1.3 million for 402 EVSE’s 6 fast chargers and one battery switch station to be
installed by the end of 2011. The second phase is a $3.9 million award for 2,750 Level 2
residential chargers (with a $700 incentive per charger) provided by Coulomb (500),
Aerovironment (500), Clipper Creek (250) and Ecotality (1,500 as part of the “EV Project”). Also
included are 30 corridor fast chargers by mid-2012. ¥ Remaining funds will be used for
additional residential or commercial chargers based on the results of a regional analysis of PEV
infrastructure.

42 Based on estimates of known planned deployment through 2013 (may not include all planned
chargers).
43 Karen Schkolnick, Bay Area Air Quality Management District, February 2, 2011
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The Bay Area’s Metropolitan Transportation Commission will provide additional PEV support
with four battery switch stations for taxi cabs, $2.8 million for 90 PEVs and 90 charging stations
and $1.7 million to “City Car Share” for the purchase of 29 PEVs, including 12 Nissan Leafs.

In the Sacramento region, 206 chargers will be funded by ARRA funds, SMUD and the EV
Sacramento Coalition to demonstrate 34 Volts. Program funds of $.553 million will be used for
data collection and analysis. A similar SMUD project will deploy 35 chargers to support the
deployment of 9 Chrysler PHEV vans and 11 Dodge PHEV pickups.

The Energy Commission is also updating 500 chargers to the (SAE) J1772 standard in California
with an award of $2.3 million to Clipper Creek, including funds to update the chargers with
new utility communication protocols.

In July 2010, the California Plug-In Vehicle Collaborative, an ad hoc group of high-level
stakeholders, convened to begin work on a plan to develop a roadmap for the
commercialization of PEVs in California. In December 2010, the Collaborative, with the U.C.
Davis Institute of Transportation Studies PHEV and BEV Research Center, produced a plan,
“Taking Charge— Establishing California Leadership in the Plug-In Electric Vehicle Marketplace.” * The
Plan sets forth goals, recommendations and suggested actions to provide guidance for the
market launch, growth and takeoff phases of PEV market development. Some of these
suggested actions will be addressed in this section. In 2011-2012, the PEV Collaborative will
work to implement the recommendations and actions and convene multi-stakeholder
workgroups and meetings.

In October, 2010, the Energy Commission, in coordination with the Collaborative, held a joint
PEV Charging Infrastructure Workshop.* The public workshop provided a forum to discuss
key PEV infrastructure issues important to the rollout of PEVs in California, including input to
the Collaborative’s Plan and the development of the Energy Commission’s infrastructure
guidance document. The key findings from this workshop will be included in the next sections
on PEV charging.

Regional PEV Readiness

Significant regional planning efforts for PEV infrastructure continue to develop in the key PEV
rollout areas such as San Diego, Los Angeles, the Bay Area and the Sacramento region. The
Energy Commission is encouraging regional coordination with the release of a $1 million non-
competitive solicitation available to all California regions. This solicitation will allow regional
government entities such as metropolitan planning organizations or councils of government to
apply for funds to develop regional PEV strategic plans and best practices and guidelines for
EVSE deployment, including PEV-friendly building and public works guidelines, PEV charger
installation and permitting processes and consumer awareness programs. Some regions may
lead the way by sharing their guidelines and best practices with other regions that are just

44 California Plug-in Electric Vehicle Collaborative, “Taking Charge: Establishing California Leadership
in the Plug-in Electric Vehicle Marketplace,” http://www.evcollaborative.org/evcpev123/wp-
content/uploads/2010/07/Taking Charge final2.pdf

45 Meeting transcript and presentations are available at: http://www.energy.ca.gov/2010-ALT-
1/documents/index.html
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beginning to establish PEV strategic plans. Currently, a group called “Ready, Set, Charge
California!” is drafting “Guidelines for Developing an EV Ready Community.” 4 This
document will be have two versions, one for policy makers and local government and another
suited for a technical audience including engineers, architects, and electricians. These guidelines
could be adopted for statewide use and then revised by each California region to meet local
needs.

President Obama recently announced plans to reward communities that invest in PEV
infrastructure through competitive grants. This new initiative would provide grants to up to 30
communities that are prioritizing advanced technology vehicle deployment. Statewide regional
efforts toward getting communities “EV Ready” will potentially leverage up to $10 million in
additional federal funds for each region on the “basis of their ability to demonstrate concrete
reforms and use the funds to help catalyze electric vehicle deployment.”+

The permitting, installation, and inspection of residential charging infrastructure needs to be
seamless. The process will vary for each community and for each installation, but on the whole,
it is complex, costly, and protracted. The average residential installation time between ordering
and installing charging equipment can be more than four weeks. Although the actual charging
panels may take only a few hours to install, the entire process depends on a series of site visits
including the utility company, licensed electrician, city permitting office, and city building
inspector. Regions are currently brainstorming to find ways to streamline the process and
reduce the time for installation. It is also important to provide education to local government
jurisdictions that often lack knowledge about the permitting process for PEV charging
infrastructure and provide assistance to permit and inspection offices facing workforce
reductions. The California PEV Collaborative has identified the following actions that can help
to streamline the process: 4

e Coordinate among auto dealers, electrical contractors, utilities, and local authorities to
minimize red tape

* Designate local contacts to respond to consumer questions about PEV charging
* Develop automated inspection reporting executed at the time of inspection

* Develop clear installation procedures and disseminate widely using the clearinghouse
and other mechanisms

* Develop online applications for local inspections and permitting

46 Ready, Set, Charge California!, “Guidelines for Developing an EV Ready Community,” January 26,
2011.

47 White House, “Our Plan to Put One Million Advanced Technology Vehicles on America’s

Roads,” http://www.whitehouse.gov/blog/2011/01/26/our-plan-put-one-million-advanced-technology-
vehicles-america-s-roads

48 California Plug-in Electric Vehicle Collaborative, “Taking Charge: Establishing California Leadership
in the Plug-in Electric Vehicle Marketplace,” http://www.evcollaborative.org/evcpev123/wp-
content/uploads/2010/07/Taking Charge final2.pdf
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* Establish 24-hour phone or Internet-based scheduling for inspections
* Establish set fees and consolidate inspections
* Prioritize applications for residential charging equipment in the permit review process

* Provide customers information about installation incentives, costs, options, and trade-
offs through an information clearinghouse or other mechanisms, such as PEV
consultations

* Seek compliance from nationally recognized testing laboratories (such as Underwriters
Laboratory, Inc.) for dual-meter adapters

The Energy Commission will provide $ 1 million for projects that will support streamlining of
permitting, installation and inspection of residential charging infrastructure.

PEV Electrical Vehicles Support Equipment (EVSE)

In order to recharge a PEV, EVSE is needed to safely deliver energy from the electric circuit to
the vehicle. A charger converts electricity from alternating current (AC) from the electricity
source to direct current (DC) required for the battery. It also converts the incoming 120 or 240
volt current to 300 or higher volts. PEVs carry an on-board charger capable of accepting AC
current from a Level 1 or 2 charging station. The SAE J1772 connection standard allows for
delivery of up to ~19 kW to an on-board vehicle charger. All known PEV on board chargers are
expected to provide at least 3.3 kW charging when connected to a Level 2 charging station. For
higher capacity charging, a charging station that delivers DC current to the vehicle is
incorporated off-board in the wall or mounted pedestal.*

There are four options that provide various levels of service for recharging a PEV as shown in

Table 5.5 Level 1 is provided by a typical household outlet and is best for PEVs with relatively
small battery packs, low daily mileage, or limited access to Level 2 charging. Level 1 charging

allows PHEVs and small BEVs to fully charge overnight.

Level 2 can reduce the time it takes to recharge a PEV in half but may require the homeowner
to upgrade their electrical panel to provide a dedicated circuit for PEV charging. A clothes dryer
outlet is not recommended for recharging a PEV as it does not have sufficient amperage. The
connectors for Level 1 and 2 charging are the same and most PEVs are compati